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(54) Aqueous alkaline solution for developing offset printing plate 

(57) The present invention relates to an aqueous 
alkaline developing solution comprising an alkaline mix* 
ture of an, alkali metal silicate and/or an alkali metal 
metasilicate, wherein the M 2 0/Si0 2 molar ratio of sad 
alkaline mixture is in the range of from 0.5 to 1 .2, the 
total content of said alkaline mixture being in the range 
of from 6 to 1 5% by weight of the total developing solu- 
tion, and wherein said developing solution comprises a v 
non-ionic surfactant and at least another surfactant 
selected from the group consisting of anionic sur- 
factants and amphoteric surfactants. An alkali metal 
hydroxide can be optionally added to the alkaline mix- 
ture. Also claimed is the concentrated developing solu- 
tion to be diluted to the desired strength. 
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Description 

FIELD OF THE INVENTION 

This invention relates to an aqueous alkaline solution for developing offset printing plate based on quinonediazide 
or diazo compounds.. 

BACKGROUND OF THE ART - 

Offset printing plates comprise ink receptive water repellant printing areas and water receptive, ink repellant, non- 
printing areas. The printing and non-printing areas are substantially coplanar. During printing, an aqueous media is 
applied to the plate. This media wets the non-printing areas, but is repelled by the printing areas. An oleophilic printing 
ink is applied and this ink is accepted by the printing areas but repelled by the wet non-printing areas. Ink is then trans- 
ferred from the printing areas to ^^s^^tq^prirrted. : - cir; • ;v ^ 

The offset printing piates conprise a suppqrt and a radiation sensitive layer coated thereon. Aluminum plates are 
commonly employed as suf^rts for offset printing.plates. The radiation sensitive layer usually comprises a quinonedi- 
azide compound or a diazo cpmppupd asjigh^sena / I ^ 

The offset printing plate is imagewise exposed through a transparent film having opaque areas. ;A negative trans- 
parency of the desired image is used for exposing, the negative-working offset printing plates, and a positive transpar- 
ency of the desired image is used for exposing the positive-working offset printing plates. Accordingly, in the case of 
negative-working offset printing plates, the transparent areas of the negative transparency correspond to the image and 
radiation passing through these transparent areas causes ja reaction in thejight-sensitive fayer that insolubilises the 
layer components (usuajly ,a~diazo compound) in the image, area, The image-wise exposed plate is then processed by 
selectively removing the nonimagerwise: exposed; areas erf- the sensitive layer using ia suitable developer. The image- 
wise exposed insolubilised areas rerraining pn the support after development constitutes the ink-receiving printing 
areas of the printing plate. On the contrary, in thje case pipos'rtive^workthg offseiprirrting plates, the transparent areas 
of the positive transparency correspond to the image and/adiatipn passing through these transparent areas causes a 
reaction in the light-sensitive layer thatsolubilises the Jayer components (usually a ^ quinonediazide compound) in the 
image area. The image-wise exposed plat^ is then processed by sele<^vely removing the image-wise exposed areas 
of the sensitive layer using a suitable developer. The insoluble non-image-wiserexposed areas remaining oh the support 
after development constitutes the ink-receiving printing areas of the printing plate/ ; '-«"•'• 

The solution employe^ to develop the image-wise exposed printing plate: is, usually an aqueousralkaline solution 
comprising alkali and having a high pH value (i.e. 7 ; .higher than 10). During development, the developing solution 
becomes exhausted by ch^ical reaction as development proceeds, and the solution needs to be replaced or replen- 
ished from time to time. Replacement or replenishment of the developing solution requires the developing process to 
stop, and this stop is particularly irksome when development ^ conducted in an automatic developer. Then, it would be 
preferable that th^developing StOlutiorvh^ve as high anijnitial pontentof alkaii-a^possible, so that exhaustion is not too 
fast. _ . . . • •• ■ J ,- u = -V- - • ./ : :-:v - ■;, • ,v - ' { • ' •. - ■->•• • ; •. : - • • ■ 

However, the increase of the alkali comem results in a corrosion of the aluminum support in the printing plate, which 
impairs the hydrophilic nature of the nomimage areas, and, accordingly, of the printing run length of the plate. Another 
problem relates to the formation of sludge, which can either foul the automatic developer or cause sludge deposition on 
the printing plate. , : ; 

It is known in the art to use aqueous solutions of alkali silicates which exert only a small etching effect on metals 
and, at the same time, can have their developing capability controlled to some extent by adjusting the ratio of alkali 
oxide to silicon oxide, and by adjusting the concentration thereoj. The higher the content of silicon oxide, the higher the 
development stability and the lower the developing abilityt Conversely, the higher the content of alkali oxide, the lower 
the development stability and the higher the developing ability. 

Accordingly, to obtain good developing stability at high alkali strength, various solutions have been proposed. 

US 4,606,995 discloses a developing solution comprising an alkali silicate content of f rom 1 to 10% by weight with 
a silicon oxide to alkali oxide ratio of from 0.5 to 3, and an alkali aqueous solution of a compound of a : metal selected 
from the group consisting of Sri, Pb, Fe, Co, and Ni. ^ , 

US 4,500,625 discloses a developing solution comprising an alkali silicate content of from 1 to 1 0% by weight with 
a silicon oxide to alkali oxide ratio of from 0.5 to 3, and an organic boron compound. 

US 4,945,030 discloses a developing solution comprising an alkali content of from 12.5 to 17.5% by weight (in 
terms of sodium silicate and metasiltcate) and an ethylene oxide-propylene oxide block copolymer.. 

Japanese Unexamined Patent Application 50/51324 discloses a developing solution comprising an alkali silicate 
content of from 1 to 10% by weight with a silicon oxide to alkali oxide ratio of from 0.5 to 3, and an anionic and/or ampho- 
teric surfactant , . 
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Japanese Unexamined Patent Application 55/95946 discloses a developing solution comprising ah alkali silicate 
content of from 1 to 10% by weight with a.silicon oxide to alkali oxide ratio of from 0:5 to 3, and a water soluble cationic 
polymer : 

Japanese Unexamined Patent Application 56/142528 discloses a developing solution comprising an alkali silicate 
content of from 1 to 10% by weight with a silicon oxide to alkali oxide ratio of from 0.5 to 3, and a water soluble arrpho- 
teric macromolecular electrolyte. ^ • •- 

However, all these methods a) provide a still unsatisfactory developing power in terms of square meters of material 
developed per liter of developer, b) cause undesirable foaming during development and c) promote the formation of 
sludge, that can be deposited on the developed offset printing plate and/or within the automatic developing apparatus. 

SUMMARY OF THE INVENTION . * 'h re.- — 

The present invention relates to an aqueous alkaline developing solution comprising an alkaline mixture of an alkali 
metal silicate and/or an alkali metal metasilicate, wherein the M^/S^ molar ratio of said alkaline mixture is in the 
range of from 0.5 to 15, the total; content of said alkaline rhixture being in the range of from 6 to 15% by weight of the 
total developing solution; and wherein said developing solution comprises a noh-ionic surfactant and at least antither 
surfactant selected from the group consisting of anionic surfactants ^rid ampHoterid surfectants. An alkali metal hydrox- 
ide can be optionally added to the alkaline mixtures ■ .uxr;i:- > ^-r. ^ : * 

DETAILED DESCRIPTJON OF THE INVENTION L ^ V ^ i? , ; ; ;a.-(3 x-v ,\ >. < 

The presentinvention rotates to an aqueous alkaline developing Solution comprising an alkaline mixture of an alkali 
metal silicate and/oci an atkiaii metal metasilicate Wherein the ^d/SiOa molar ratio df said*alk&!ine mixturb is in the 
range of from 0.5 to : 1.2,*thetotalTO^ miiture i^ihg in-fhe range' df from 6 to l 13% by weaght of the 

total developing solution^ and wherein said develc#^^ 

anothersurfactant selected from the group-eor^isting of anionic &uNactan^ ^ , 

The -developing sdution of the present invention comp?risW alkali metail silicate" and/or mefasiticSte. such i§, for 
example, potassium silicate, sodium silicate^Whium silicate, ptt^um-me^ lithium 
metasilicate^n.an amount rarigingfrom 6 to 1 5%, preferably ffonIB to t^by-w^ght'ofthe totaldevelopihg soliifioh. 

In addition to #ie atkaii metalsilicate anchor metasilicaterthed^^ can also 

comprise an alkali metal hydroxide, such as,; for exarriple, potassium hydrdxide, : sodHJrh hydftfcdde, and lithium hydrox- 
ide, in ah amount:ra«ging fr om 0 to 5%,; preferably from O.t to 1% by weight of tHfe fetel dl^6lopihgsoiuti6n; - 

Themolariraiiofcetwe&nthe^^ (expressetfasW^O; wherein Mis an&ltelPmei&l) and the alkali 

metal silicate Sandter metasilicate; (expressesd:ais SiO^tengtefti^^^ ivi' In calculai^ng 

th& M 2 0/SD 2 mbiar^ratio/the value of M^04s obiaihed^^^rifiWF both the cbntflbiWdrt of the atkafi rftetal'silicate 
and/or metasilicate ^content^and the contribution^ 

The total content of the alkaH metal sificate anld/br^^ NydrbwdfeTaKges from 6 to 

1 5% by weight of the total developing solution, preferably from 8 to 1 3% by weight of the total developing solution. 

Besides the components described above; the deva&$n§ : s6lution of W 
surfartam and atJeast another suifeStartsaridiihniphoteric sur- 

factants. • • ' O sr ••* " > ' : ;r'* --'.i :^ri*v ' f '".-;>iv" . v ' " - ~ ; \- " 

Examples of nonionic surfactants include ethoxylated alcohols, polyethylene glycols and polyhydric alcohols. 
Ethoxylated alcohols are preferred- and in particular ethoxylated alcohols hating a hydrbphilic-lipophilic balance (MLB) 
higher than 5 are more preferred. v . ^ ^ - : u> :^ . : ./^ - - r ^ : * J : " ; ^ 

Specific examplesrof nonionic surfactants arelisted befow: polyethylene glycol, pblydxybthylehe glycol. laurylether, 
laurylalcohol polyglyeol ethers/ oleybalcohol* ethbxylated; r lahofovatebhol ethoxylated; 'dodecahol ethoxylated.' ceto- 
stearyl alcohol ethoxylated, tetramethyidecindiol ethoxylated, pblyoxyethylene hdnyl ethef. ^lyoxyetf^lene cety^ether, 
polyoxyethylene stearyl; ether, polyoxyethytene oleyt ether, > pblyoxyethylene bfeheh^ ether, |X)iyoxyethylene polyoxypro- 
pylene block copolymers, polyoxyethylene polyoxypropylene cetyl ether. jx>lyo*y3tftyterifc pkyb^rbpylene behenyl 
ether, polyoxyethylene nonylphenyl ether; .polyoxyethylert& octylphenyl ether, polyoxyettiylefhe ^ fitearylkrfiine. polyox- 
yethylene oleylamine. polyoxyethylene stearic acid amide, polyoxyethylene oleic acid arrride^pblyoxy^^ene castdr oil, 
polyoxyethylene abtetyl ether, polyoxyethylene lanolin ethep, i^lybxyethylene monblaurateii^ry^ 
rate, polyoxyethylene glyceryl monooleate, polyoxyefllylene;giyderyi rtiohostearate. polyoxy&hylenfe propylene glycol 
monostearate. polyoxyethylene sorbitan monolaurate; artd sorbitah mondaurate. f >" : ■ '< - n ^' 1 ^ 

These non-ionic surfactants preferably have an aveTage rtiolecular weight ranging^froni 500 to iOiOOO, preferably 
from 1000 to 5000; They can be comprised individually or as admixture of twd or more compounds in an amount rang- 
ing from 0.05 to 5%, preferably from 0.1 to 1% by weight of the totar developing solution. 

Exemplary anionic surfactants include salts of higher alcohol (C8-22) sulfate esters, such as. for example, sodium 
lauryl sulfate, sodium octyl sulfate, ammonium lauryl sulfate, and the like, salts of aliphatic alcohol phosphate esters. 
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such as, forexample. sodium cetyl alcohol phosphate, and the like, salts of alkylaryl phosphate esters, salts of alkyfaryl 
sulfonic acids, such as, for example, sodium dodecylbenzene sulfonate, sodium isopropylnaphthalene sulfonate, 
sodium dinaphthalenedisulfonate, sodium m-nitrobenzene sulfonate, and the like, sulfonic acid salts of alkyl amides! 
and sulfonic acid salts of dibasic aliphatic acid esters, such as, for example, sodium dioctyl suffosucdnate, sodium 
dihexyl sulfosucdnate, and the like. 

These anionic surfactants preferably have an average molecular weight ranging from 500 to 10.000, preferably 
from 1000 to 5000. They can be comprised individually or as admixture of two or more compounds. 

Exemplary amphoteric surfactants include betaine derivatives,. such as/for exarrple, alkylamidopropyl betaine. 
alkyldimethyl betaine, bishydroxyethyl betaine. alkylamido propyl betaine, lauryl betaine, and the like, glycine deriva- 
tives, such as, for example, cocoamphocarboxy glycinate, lauroamphocarboxy glydnate. capryfamphocarboxy glyd- 
nate, oleoamphocarboxy glydnate, oleoamphopolycarboxy glydnate, N-alkyl glycinate. and the like, imino derivative, 
such as. for example, cocoiminodipropiongte, octyliminodipropionate, and the like, imidazoline derivatives, such as, for 
example, coconut imidazoline, and the like, ^ lecithin derivatives, and aminocarboxylic acids. 

These amphoteric surfactants preferably have an average molecular weight ranging from 500 to 10,000, preferably 
from 1 ,000 to 5,000. They can be comprised individually or as admixture of two or more compounds. 

The above described anionic and amphoteric surfactant can be present in the developing solution of the present 
invention in a total ampunt ranging from 0.5 to 10%, preferably from l4o 6%, and more preferably from 1 to 3% by 
weight of the total developing solution. * f •<« ■ . f .. 

Other examples of anionic, nonionic, and amphoteric surfactants can be found in McCutcheon'k Volume 1 : "Emul- 
sifi es & Detergents", International Edition. Manufacturing Confectioner Pubfishino Ca. 175 Rock Rd.: Glen Rock. NJ 
07452. USA . . 

The developing solution of the present invention can also comprises sequestering agents. Specific examples of 
sequestering agents are selected from the group consisting of aminopdyearboxylics acid and polyphosphonic acids as 
described, for exarnple. in EP 286.874 and in Research Disclosure 18&7 -Jhe amount of sequestering agents 
presents in the developing solution ranges from 0.5 to 10%, preferably from 1 to 6%, and more preferably from 1 to 3% 
by weight of the total developing solution. Exerriplary compounds of aminopolycarboxylics are listed below. ; 
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Exemplary compounds of polyphosphonic acids are listed below. 
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The developing solution of the present invention optionally comprises an antifoaming agent to reduce the appear- 
ance of foam when used in automatic processing apparatus. Specific examples of antifoaming agents are SLE™, the 
tradename of a silicon antifoaming agent manufactured by Wacker AG, Triton™ DF-12. the tradename of a polyethoxy- 
lated alcohol manufactured by Union Carbide Co., Antarox™ B10. B25. B50. B75. and B100. the tradenames of poly- 
oxyalkylated polyalkyfene glycols manufactured by Rhone Poulenc. The antifoaming agents are present in an amount 
of from 0.01 to 3%, preferably from 0.01 to 1% by weight of the total developing solution. 
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The developing solution of the present invention can also comprises other additives such as, for example, organic 
solvents, reducing agents, aromatic carboxylic acids, and the like, as described, for example, in US 3,110,596, 4, 
350,756, 4,366,224, 4,379,830, 4500,625, 4,606,995. 4,945,030, and 5.234,796. EP 8,394, and JP 56/142.528. 

The developing solution of the present invention may also be prepared in a concentrated form and then diluted to 
5 a working strength just prior to use. For example, a concentrated aqueous alkaline developing solution to be diluted with 
water in a mixing ratio equal to 1 :3 can be prepared. 

The following examples are provided with the aim of further illustrating the present invention, but are in no way to 
be considered as limiting. 

w EXAMPLES 

A set of six aqueous alkaline developing solution were prepared according to the folkwying Table 1 . 



TABLE 1 





A 


B 


C 


D ' 


E 


F 




Water 


87.25% 


84.22% 


84:22% 


84.15% 


84.22% 


83.93% 


93.72% 


Sodium silicate 










1.75%; 




3.74% 


Potassium silicate 






6.25% 










Sodium metasilicate , 


8.00% 


10.65% 




1100% 


9.25% 

'f ,.' 


11.00% 




Sodium hydroxide 




0.35% 










2.45% 


Potassium hydroxyde 






4.75% u, 










Surfynol™ 465 


0.25% 


0:25% 


0.25% 


0 30% 


0.25% 


6.25% 


0.05% 


Triton™ H66 


2.50% 


2.50% 


2.50% 


2.50% 




2 50% 




Miratain™ JC-HA 










2.50% 






Antarox™ B-25 




0.02% 

■ _ .> 


0.02% 




0.02% 


0.02% 




SLE™ 




0.01% 


0.01% 




0.01% ; 






Triton™DF-12 












0.3% 




Budex™5103 




2.00% 


2.00% 


2.00% 


2.00% 


200% 




Hexametaphosphate 


2.00% 












0.09% 


Surfynol™ 465 is the tradename of a tetramethyldecindiol ethoxylated nortionic surfactant manufactured by 
Air Products & Chemicals Inc. (USA). 

Triton™ H66 is the tradename of a potassium salt of an alkytarylalkoxy phosphate ester ionic surfactant man- 
ufactured by Union Carbide Co. 

Miratain™ JC-HA is the trade name of an alkylimino propionate amphoteric surfactant manufactured by 
Rhone Poulenc Co. 

Antarox™ B-25 is the tradename of an ethylene oxide-propylene oxide block copolymer manufactured by 
Rhone Poulenc. ' ■ „ ; 

SLE™ is the tradename of silicon antifoaming agent manufacture^ by Wacker Co. 

Budex™ 5103 is the tradename of a polyphosphqriic acid sequestering agent manufactured by Budenheim. 

Triton™DF-12 is the tradename of a polyethoxylated alcohol manufactured by Union Carbide Co. 



A set of 3M PSM positive offset printing plates comprising an o-quinonediazide compound as tight-sensitive agent 
and a set of 3M PCL convertible offset printing plates were exposed to light, and then developed at 22°C for 25 seconds 
in a 3M 2082 automatic processor comprising the above described developing solutions A to F. The reduction of the 
55 developing power of the developing solution was measured by considering the photospeed of the printing plate with 
fresh developing solution and the photospeed after a certain number of plates had passed through the developing solu- 
tion. The developing solution was considered exhausted when the plates showed a change in photospeed higher than 
one microline. The results are summarized in the following Table 2. 
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TABLE 2 









Developing power (m 2 /l) 


Developing Solution 


Alkali content 
(%by. weight) 


iM 2 0/Si0 2 Molar Ratio 

V * . : :' . . v; '~^ ■ 


Positive plates 


Convertible plates 


A(lnv.) 


8.00 


1.000 




10 


B(lnv) 


11.00 


1.046 


34 


30 


C (Inv.) 


! 11.00 


0.920 \ 


; 22 


15 


D(lnv.) 


11,00 


1.000 




24 


E(lnv.) ,. 


11 00, , 


0.872 


23 




F(lnv.) 


;v 11.00 ■■■ 


1:000 


*■ ' _ 30 


24 


G(Comp.) 


6.19 


u.950 


/7/ _ iV ■ 


/ 7 



10 



15 



20 



25 



The data of Table 2 clearly show the higher developing power oithe developin the present inven- 

tion having regard comparison sample G* Additionally, all. the compositions of the present invention give a photospeed 
of at least one rflicr&lin^ highert^^ 

A hard and adherent sludge was observed on the rol|s and tank of the processor at the end of the exhaustion test 
by using the developing solution G A reduc^ amount of sludge was observed by using developer composition A. 
Absence of sludge was observed by using derelop&^ B to RFurth^ 

reduced by using developing compositions B, C; E and F. - - : 



30 



35 



40 



45 



EXAMPLE 2 . ; 

A set of two aqueous alkalirfe developing solution werejprepared ^ according to the follo^ng Table 3 All values are 
expressed as percent by weight of the total developing solution- o v , ■ ■ v. 



• lABLM 







L 


Water,. — . V ~ :H . .ji? 


:^4?2 


,84.22, 


Sodium silicate 


1.75 


1.75"' 


Sodium metasilicate 


9.25 


9.25 . 


Surf ynol™ 465 : 


0:13 • 


0.25 


Triton™ H66 ^ : 


7?:5b ; 


/ 2.5Q 


Antarox™B-25 


0.02 


0.02 


Bubex™;5ft3 \[ 77.; 


2.00 


2.00 


•SUE™/ a : v 


0.01 


0.0V 
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A set of 3M PSM positive off set printing plates comprising an o-quinonediazide compound as light-sensitive agent 
and a set of 3M PCL convertible offset printing plates* were exposed to light, and then developed at 22°C for 25 seconds 
in a 3M 2082 automatic processor comprising the above described developing solutions H and L 
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The evaluation was performed as for Example 1. The results are summarized in the following Table 4 



TABLE 4 









Developing power (m 2 /!) 


Developing Solution 


Alkali content 
(%by weight) 


M 2 0/Si0 2 Molar Ratio 


Positive plates 


Convertible plates 


H (Inv.) 


11.00 


0.872 


22 


16 


L(lnv.) 


11.00 


0.872 


' 22 . 


16 



Both positive and convertible plates developed with solution H showed a higher photpspeed than that obtained with 
solution L This test evidenced the influence of Surf inol™ 465 on the photospeed of the developed plate: Surfynol™ 465 
has a buffer effect on the developing capability of the aquebus alkaline developing solutions. 

example 3 :" ; r ' 

A set of two aqueous alkaline developing solution were prepared according to the following Table 5. All values are 
expressed as percent by weight of the total developing solution. . V 



TABLE 5. 





* M 


n : 


Water 


84.22 


84.22 


Sodium silicate 


1.75 


1:75 > 


Sodium metasilicate 


9.25 


9.25 


Surfynol™ 465 


0.25 


0.25 


Triton™ H66 


1.50 


2.50 ' 


Antarox™ B-25 


0.02 


0.02 


Budex™ 5103. 


-2m, 


2.00 


sle™_,. 


.0.01. 


.0.0.1 



A set of 3M PSM positive offset printing plates comprising an o<juinonediazide compound as light-sensitive agent 
and a set of 3M PCL convertible offset printing plates were exposed to light; and then developed at 22^C for 25 seconds 
in a 3M 2082 automatic processor comprising thetabove described developing solutions M and N. 

The evaluation was performed as for Example 1 . The results are. summarized in the following Table 6. 



; TABLE 6 









Developing power (rrPfl) 


Developing Solution 


Alkali content 
(%by weight) 


M 2 0/Si0 2 Molar Ratio 


Positive plates 


Convertible plates 


M (Inv.) 


11.00 


0.872 


22 


16 


N(lnv.) 


ti.po 


°-872 


; 22 , 


16.. 



After preparation, some persistent turbidity was evidenced by observing developing solution M, which comprises a 
lower amount of Triton™H-66. The developing solution N was without turbidity and stable for this property with time. 
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EXAMPLE 4 

This example is useful to demonstrate the effect of polyphosphonic acid sequestering agents in reducing the 
sludge in automatic processors. A set of two aqueous alkaline developing solutions were prepared according to the fol- 
5 lowing Table 7. All values are expressed as percent by weight of the total developing solution. ^ 



TABLET 





O 


P 


Water 


87.22 


87.22 


Sodium metasilicate 


8 00 


8.00 


Surfynpl™ 465 


0,25 


0 r 25 


Triton™ H66 - 


2:50 


2.50 


Antarox™B-25 


0.02 


6.02 


Budex™5103 


2.00 




Hexametaphosphate 




2.00 


Triton™DF-12 


, p.Ot , 


: .0.01 



25 A set of 3M PSM positive offset printing plates cofrprising an o^quinonediazide compound as light-sensitive agent 
and a set of 3M PCL convertible offset printing plates were exposed to light, and then developed at 22°C for 25 seconds 
in a 3M 2082 automatic processor comprising the above described developing solutions O and P. 

The evaluation was performed as for, Example 1; The results ^e summarized in the following Table 8. 



: ; L IABLE 8 ' 

1 v ' - i 









5 * . Developing power (m 2 /l) 


Developing Solution, 


Alkali content 
(%by weight)- 


. MaO/SibglSdar R^tio; 


Positive plates „ 


Convertible plates 


O (Inv.) 


8.00 


-4 t.O0G" — 




11 


P(lnv.) 


8.00 


1:6go - - 




10 , 



The developing solution O showed a dramatically reduced amount of sludge even in comparison to developing 
solution P which is within the scope of' the present invention. ' : ' ' ■ - 

Claims ' ••:•«.•" *■ . . ■ ;'■<- ^rfH ; ^ ; ^r ; : f \- v-c>. ' . * ■ 

45 

1 . An aqueous alkaline developing solution comprising an alkaline composition of at least one compound selected 
from the group consisting of alkali metal silicate and alkali metal metasilicate, wherein the M 2 0/Si0 2 molar ratio of 
said alkaline 'ra&rejs in the range of from 0.5 to 1 .2, the total content of said alkaline mixture being in the range 
of from 6 to 1 5% by- weight of total developing solution; and wherein said developing solution comprises a non-ionic 

so surfactant and at tea&'another surfactant selected from the'groiip consisting of anionic surfadtants arid amphoteric 
surfactants. 

2. The aqueous alkaline developing solution of claim 1 , wherein said alkaline mixture further comprises an alkali metal 
hydroxide. 

55 

3. The aqueous alkaline developing solution of claim 1, wherein the M2O/S1O2 molar ratio of said alkaline mixture is 
in the range of from 0:8 to 1.1 and the total content of said alkaline mixture being in the range of from 8 to 13% by 
weight of the total developing solution. 
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4. The aqueous alkaline developing solution of claim 1 . wherein said non-ionic surfactant is selected from the group 
consisting of ethoxylated alcohols, polyethylene glycols and polyhydric alcohols. 

5 - is^e aiyepus alkaline developinc^sdutipn of claim,1; wherein said non-ionic surfactant has an average molecular 
s weight ranging from 500 to 10,000. - -r ••■£•■ 

6. The aqueous alkaline developing solution of claim 1 , wherein said non-ionic surfactant is present in an amount 
ranging from 0.05 to 5% by weight of the total developing solution. r 

10 7. The aqueous alkaline developing solution of claim 1 , wherein said anionic surfactant is selected from the group 
consisting of higher alcohol. sulfate esters, salts of aliphatic alcohol phosphate esters, salts of alkylaryl phosphate 
esters, salts of alkylaryl sulfonic acids, sulfonic acid salts of alkyf.amides. and sulfonic acid salts of dibasic aliphatic 
acid esters. 

'* 8 ' 1116 *» ueous alkaline developing solution of claim 1 . wherein said ariionic 'surfactaht has art average molecular 
weight ranging from 500 to 10.000. ; 

9. The aqueous alkaline developing solution of data 1\ wherein said anpheteric surfactant is selected from the group 
consisting of betaine derivatives, glycme deriyatives, irnino «i^i9iiti^lMdai»Srte d^rrwctiiv6s.''ie(^tNn deriwativesi 

so and aminocarboxylic acids. ; . .... ': ■' . 

1 0. The aqueous alkaline developing solution of claim 1 . wherein said amphoteric surfactant has an average molecular 
weight ranging from 500 to 10,000. : 

25 1 1. The aqueous alkaline developing solutionof claim 1 \ wherein said anionic and anphoteri surfactants are present 
in a total amount ranging from 0.5 to 10% by weight of the total developing solution.. 

12. The aqueous alkaline developing solution of claim ,1. wherein said developing. solution further comprises a seques- 
tering agent. . v ■ .... : : :.v 

30 ' ..• .;. <<-rv .'('..V..; V, ^ : •' ■'.;'< [:'■■''[■ V. ■ 

1 3. The aqueous alkatine developing solution of daim 12, wherein said sequestering agent is sefected from the group 
consisting of aminopolycartxwylics acid and polyphosphonic acids. .rrf-. 

14. The aqueous alkaline devdoping sdution of daim 12, wherein said sequestering agent is present in an amount 
35 ranging from 0.5 to 10% by weight of the total developing sdution. ; 

15. The aqueous alkaline developing sdutjon-of-daim^, wherein said developing solution further comprises an anti- 
foaming agent. ' v " ; ' 

40 16. The aqueous alkaline developing^solution d claim 15, wherein said antifoaming agent is present in an amount 
ranging from 0.01 to 3% by weight of the total developing solution. - 

17. A concentrated aqueous alkaline developing solution to be diluted with water in a mixing ratio of 1 to 3 to form a 
ready-to-use aqueous alkaline developing solution according to any one of claims 1 to 16 

45 



so 
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